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The present invention relates to network access technologies, and particularly to 
an interacting method for User Equipment (UE) fast optimal access mobile 
conmiunication network in a Wireless Local Area Network (WLAN) interworking 
network. 

Background of the Invention 

With the increasing demand of users for radio access rate, WLAN emerges as the 
time require, for it can provide a fast wireless data access within a relatively small 
region. WLAN involves various kinds of techniques, one of the most extensively used 
technical standard of which is IEEE 802.11b, whose frequency band is 2.4GHz with 
data transmission rate up to 11 Mbps. Other technical standards using the same 
frequency band include IEEE 802. 11 g and Bluetooth, wherein the data transmission 
rate of IEEE 802. 11 g is up to 54Mbps. Other new standards of WLAN, such as IEEE 
802.11a and ETSI BRAN Hiperlan2, use the frequency band of 5GHz, with the 
transmission rate up to 54 Mbps as well. 

Although WLAN involves various kinds of wireless- access techniques, most 
WLAN techniques utilize IP data packets for data transmission. The specific WLAN 
access technique is usually transparent to the. upper IP level in a wireless IP network 
which is usually configured with Access Points (AP) for UE radio access, and with 
controlling and connecting devices for IP data transmission. 

Along with the appearance and development of WLAN, the inter-working of 
WLAN with various mobile communication networks, such as GSM, Code Division 
Multiple Access (CDMA), Wideband Code Division Multiple Access (WCDMA), 
Time Division-Synchronous Code Division Multiple Access (TD-SCDMA) and 
CDMA2000 has become the focus of researches. In accordance with 3'^ Generation 
Partner Project (3 GPP) standards, via the access network (AN) of a WLAN, a UE is 
able to connect with not only Internet or hitranet. but the home network or visited 
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network of a 3 GPP system. More specifically, and when a WALN UE roams, it will 
be connected with the 3 GPP visited network via the WLAN AN. A part of entities of 
the 3GPP visited network interworks with its corresponding entity of the 3GPP home 
network respectively, for example, as shown in Figure 1, 3GPP Authentication, 
Authorization and Accounting (AAA) Agent in a 3GPP visited network interworks 
with 3GPP AAA Server in the 3GPP home network; WLAN Access Gateway (WAG) 
of the 3GPP visited network interworks with Packet Data Gateway (PDG) of the 
3GPP home network, and etc. When a WLAN UE accesses in non-roaming case, it 
will be connected with the 3GPP home network via the WLAN AN, as shown in 
Figure 2. Figurel is a schematic diagram illustrating the architecture of the 
networking of a WLAN system and a 3 GPP system in roaming case; while Figure 2 is 
a schematic diagram illustrating the architecture of the networking of a WLAN 
system and a 3 GPP system in non-roaming case. 

As shown in Figure 1 and Figure 2, a 3GPP system primarily comprises Home 
Subscriber Server (HSS)/ Home Location Register (HLR), 3GPP AAA Server/Proxy, 
WAG, PDG, Charging Gateway (CGw)/Charging information Collecting Function 
(CCF) and Online Charging System (OCS). WLAN UE, WLAN AN and all the 
entities of the 3GPP system together construct a 3GPP-WLAN interworking network, 
which can be used as a WLAN service system. In this service system, 3 GPP AAA 
Server is in charge of the authentication, authorization and accounting for a WLAN 
UE, collecting the charging information sent firom the WLAN AN and transferring the 
charging information to the charging system; PDG bears the burden of transmitting 
the user's data from the WLAN AN to the 3GPP network or other packet switching 
networks; and the charging system is in charge of receiving and recording the user's 
charging information transferred from the network, wherein OCS instmct the network 
to send onUne charging information periodically in accordance with the expenses of 
the online charged users, meanwhile making statistics and keeping it under control. 

Except for roaming, when a WLAN UE desires to access the Internet/Intranet 
directly, it has access to the Intemet/Intranet via the WLAN AN after accomplishing 
the accessing authentication process with AAA server (AS). If the WLAN UE desires 
to access services of 3 GPP PS domain as well, it should further request for the service 
of Scenario 3 from the 3GPP home network, which is as follows: the WLAN UE 
initiates a Service Authentication Request to the AS of the 3GPP home network, the 
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AS sends an Access Permission Message and assigns a corresponding PDG to- the 
WLAN UE when the request is acceptable; after a tunnel between the WLAN UE and 
the assigned PDG is established, the WLAN UE gains access to the services of 3GPP 
PS domain. At the same time, CGw/CCF and OCS record the accounting information 
according to the network usage of the WLAN UE. Under the circimistances of 
roaming, when a WLAN UE desires to access the Internet/Intranet directly, it can 
request the 3GPP home network for accessing the Intemet/Intranet via the 3GPP 
visited network. If the WLAN UE desires to access 3GPP PS domain and request for 
the service of Scenario 3 as well, it needs to initiate a Service Authentication 
procedure to the 3 GPP home network via the 3GPP visited network. Similarly, this 
procedure will be carried out between the WLAN UE and the AS of the 3 GPP home 
network. After the authentication, the AS assigns a corresponding home PDG to the 
WLAN UE, and after a tunnel between the WLAN UE and the assigned PDG is 
established via the WAG in the 3GPP visited network, the WLAN UE gets access to 
the services of 3GPP PS domain. 

As shown in Figvire 3, in a 3 GPP- WLAN interworking network, if a WLAN 
connects with a plurality of 3GPP visited networks, i.e. a plurality of Mobile 
communication Networks, simultaneously, where, the 3GPP visited network refers to 
a Visited PubUc Land Mobile Network (VPLMN), after accessing the WLAN, a 
WLAN UE needs to select a VPLMN to access. Take an example in China, a WLAN 
AN connects to a couple of VPLMN Operation Network of China Mobile and China 
Unicom at the same time, then after a user of China Unicom accesses the WLAN, it 
needs to indicate the WLAN AN that it needs to access the VPLMN Operation 
Network of China Unicom. 

For another example, a French user roams to a WLAN of China, if its home 
network has roaming protocols with both China Mobile and China Unicom at the 
same time and the WLAN AN connects to both China Mobile and China Unicom, a 
accessing VLPMN needs to be selected, after the French user accesses the WLAN. 
Then, how does the WLAN UE select the network to be accessed, how does it inform 
the WLAN AN the network selection information, and how does a 3 GPP- WLAN 
interworking network implement interactive process according to the network 
selection information. All of the above questions are resolved by the following 
scheme: the WLAN UE sends the network selection information to the WLAN AN 
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through an Authentication Request, the WLAN AN identifies the mobile 
communication network which the WLAN UE desires to access according to the 
carried network selection information, and connects the current WLAN UE with the 
selected network to implement authentication and subsequent operations. 

However, if the WLAN UE implements network selection every time it accesses, 
the network resource will be greatly consumed. For example, when a user roams to 
other places, the home mobile communication network of the user does not directly 
connect to the WLAN AN which the WLAN UE currently belongs to; if the WLAN 
UE carries its home network as an initial selected network to the WLAN AN each 
time the user accesses to the WLAN, a network selection procedure will be triggered, 
hi this procedure, the WLAN network sends network selection information to the 
WLAN UE who will access a network after judging and selecting, which will 
consume the network resoxu-ce and delay the access. However, for the WLAN UE 
who has accessed a new WLAN network, simply adopting the previously selected 
mobile communication network may not guarantee that the current selected network is 
an optimal PLMN network. In another word, when the WLAN UE switches to a new 
WLAN network, the default mobile communication network it accesses or a mobile 
communication network formerly selected is likely to be used, for there is a roaming 
relationship between the above mobile communication network and the home network 
of the WLAN UE. But the new WLAN network of the WLAN UE possibly has a 
direct connection with a Home Public Land Mobile Network (HPLMN) or some other 
better VPLMN. However, since there has been a default or selected mobile 
communication network to route, new network selection can not be implemented 
anymore, which means the WLAN UE can not be guaranteed to select an optimal 
PLMN network, such as a HPLMN, in the current WLAN. 

How to guarantee a WLAN UE in a WLAN connected with a plurality of mobile 
communication networks to select a proper mobile communication network to access 
whenever the WLAN that the UE belongs to changes? A scheme is proposed, which 
makes use of the mobile communication network information of the last successful 
access as network selection information, and makes the current WLAN UE select an 
optimal mobile communication network to access; but since the above scheme is 
implemented by making use of the latest network selection results, if the judgment of 
whether the current WLAN changes is made based on the realization of an AP 
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identity, i.e. the judgment is made whether the AP identity changes, the object of 
rapid access can not be obtained under the circumstances that the users frequently 
switch among APs. 

Summary of the Invention 

In view of the above description, an object of the present invention is to provide 
an interacting method for a WLAN UE fast selecting a mobile communication 
network to access, making the WLAN UE select a mobile communication network to 
access rapidly when it accesses from a WLAN which connects with a plurality of 
mobile communication networks. 

To obtain the above object, the present invention provides an interacting method 
for a WLAN UE fast optimally access mobile commimication network to access in 
WLAN, which comprises the following steps: 

after a WLAN UE establishing a wireless connection with a WLAN AN, the 
WLAN AN or the WLAN UE initiating an authentication procedure, the WLAN AN 
sending a User Identity Request message to the WLAN UE; 

on receiving the User Identity Request message, the WLAN UE deciding 
network selection information to be carried based on the information of the WLAN 

covering the WLAN UE and/or the WLAN information stored in the WLAN UE, and 
retuming a message carrying the decided network selection information to the WLAN 
AN; 

the WLAN AN deciding whether the network selection information in the 
received message indicates a mobile communication network to which the WLAN 
AN is able to route an authentication request message, if yes, the authentication 
request message of the WLAN UE will be forwarded to the mobile communication 
network indicated in the network selection information, otherwise, the network 
sending a notification signal to the WLAN UE, and the WLAN UE performing 
subsequent operations according to the notification signal. 

The method further comprises: pre-configuring a mobile communication network 
with the highest priority to be accessed by said WLAN UE. 

Said WLAN information refers to WLAN identity information; and said step of 
deciding network selection information comprises:: obtaining the identity information 
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of the cvirrent WLAN, matching the obtained WLAN identity information and the 
WLAN identity information stored in said WLAN UE, if the identity information of 
the current WLAN and the corresponding network selection information is stored in 
said WLAN UE, regarding the network selection information corresponding to the 
identity infomiation of current WLAN as the network selection information to be 
carried; otherwise, said pre-configured mobile commimication network with the 
highest priority will be carried as the network selection information. 

In the above scheme, said pre-configured mobile commimication network is the 
home network. 

Said WLAN identity information refers to Access Point Identity (APID), and the 
APID is Media Access Control (MAC) address of the AP. 

In the above scheme, the method further comprises: setting a valid survival time 
for the stored network selection information to make the stored contents invalid when 
overtime, after storing the WLAN identity information and its corresponding network 
selection information. And judging whether the stored network selection information 
corresponding to the identity information of the WLAN exceeds the valid survival 
time, when the identity information of the current WLAN matches the stored WLAN 
identity information, if yes, regarding the pre-configured mobile communication 
network with the highest priority as the network selection information to be carried; 
and otherwise, regarding the network selection information as the network selection 
information to be carried, and the valid survival time being consumed continuously. 
Moreover, the method further comprising: judging whether the WLAN UE has stored 
the information of the mobile communication network which is currently accessed 
with success, when the WLAN UE has successfully accessed the mobile 
communication network indicated in the network selection information; if there is no 
such information stored, storing the identity information of the WLAN , together with 
said information as the network selection information corresponding to the identity 
information of the current WLAN , and resetting the valid survival time of the 
currently stored network selection information; and otherwise, judging whether said 
WLAN UE has adopted the network selection information corresponding to the 
identity information of the WLAN stored by said WLAN UE to access, if yes, 
consuming the valid survival time of the network selection information continuously; 
and otherwise, resetting said valid survival time of the network selection information. 
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In the above scheme, the method further comprises: setting a valid usage times 
for the stored network selection information, after storing the WLAN identity 
information and its corresponding network selection information. Then, when the 
identity information of the WLAN matches the stored WLAN identity infomiation, 
the method further comprising: judging whether the valid usage times of the stored 
network selection information corresponding to the identity information of current 
WLAN are consumed, if yes, regarding the pre-configured mobile commimication 
network with highest priority as the network selection information to be carried; 
otherwise, continuing regarding the network selection information as the network 
selection information to be carried, and the valid usage times being consumed 
continuously. Moreover, after the WLAN UE successfiiUy accessing the mobile 
communication network identified by the network selection information, the method 
fiirther comprising: judging whether the WLAN UE has stored the mobile 
conmumication network of the current successfiil access, if there is no such 
information stored, storing the mobile communication network of the current 
successful access as the network selection information corresponding to the identity 
information of the current WLAN together with the identity information of the 
WLAN, and resetting the valid usage times of the currently stored network selection 
information; otherwise, judging whether the UE has adopted the network selection 
information corresponding to the identity information of current WLAN it stores to 
access, if yes, consuming the valid usage times of the network selection information 
continuously; otherwise, resetting the valid usage times of the network selection 
information. 

Li the above scheme, when the valid survival time corresponding to the network 
selection information is over or the valid usage times corresponding to the network 
selection information are consumed, the method fiirther comprising: deleting the 
identity information of the WLAN and its corresponding network selection 
information stored by the WLAN UE. 

hi the above scheme, the method fiirther comprises: setting a threshold of the 
number of the information permitted to be stored in the WLAN UE, then before 
storing the identity information of the WLAN and its corresponding network selection 
information, the WLAN UE judging whether it exceeds the threshold of the 
information number permitted to be stored, if yes, deleting old or selected information 
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at first, storing the identity information of the WLAN and its corresponding network 
selection information; otherwise, storing the identity information of the WLAN and 
its corresponding network selection information directly. 

In the above scheme, said network selection information is contained in the User 
Identity field defined by Network Access Identity (NAI) format. 

The WLAN sends a notification signal containing the mobile communication 
network information to the WLAN UE, the method fiirther comprising: re-selecting a 
mobile communication network, and getting the network information corresponding 
to the selected mobile communication network according to the notification signal; 
sending a message carrying the selection information of the new network to the 
WLAN AN. Then the method fiirther comprises: waiting for response messages of the 
UEs for a certain time, and if the network has not received any response afl:er sending 
the notification signal, the network sending a Selection Result Request to said WLAN 
UE on its own initiative. Or, the method fiurther comprises: the network finishing the 
authentication process after sending the notification signal, and after re-selecting a 
mobile communication network, said WLAN UE re-initiating an access authentication 
procedure to the WLAN AN and sending access authentication information carrying 
the new network selection information. 

The network sending a notification signal to said WLAN UE, indicating the UE 
that the current selected network is invalid and downloading the mobile 
communication network information needed, the method fiirther comprising: 

said UE determining whether to download the mobile communication network 
information, if yes, said WLAN UE returning a response of heeding downloading the 
network information; and after receiving the response, the network releasing the 
mobile communication network information to said WLAN UE; after getting the 
mobile communication network information, said WLAN UE re-selecting a mobile 
communication network, re-sending an Access Authentication Request carrying new 
network selection information to the WLAN AN; otherwise, doing nothing or 
returning response information indicating no downloading is needed. Then the method 
further comprises: waiting for the response message of the UE for certain time after 
sending the notification signal and, if the network does not receive any response, the 
network sending mobile communication network information to said WLAN UE on 
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its own initiative. Or, the method further comprises: the network finishing the current 
process flow after sending the notification signal, if said WLAN UE needs to 
download the network information, the UE initiating a network information 
downloading flow on its own initiative. 

In the above scheme, said WLAN UE automatically selects mobile 
communication network information sent by the network according to parameters set 
in advance. 

According to the interacting method for WLAN UE fast access an optimal 
mobile communication network in a WLAN provided by this invention, when the 
WLAN UE sends an Authentication Request carrying the network selection 
information of itself to the WLAN AN, it firstly compares the identity information of 
the current WLAN with the identity information stored in itself, if there is a good 
match, the network selection information corresponding to the identity stored in the 
WLAN UE will be sent to the WLAN AN; otherwise, the pre-configured mobile 
communication network with the highest priority will be sent to the WLAN AN as the 
network selection information, so that it can guarantee that roaming users can select a 
mobile communication network to access in time, and repeated selection of the AN 
can be avoided each time the WLAN UE accesses, so the WLAN UE can select a 
mobile communication network to access rapidly according to its demands. 

Brief Description of the Drawings 

Figure 1 is a schematic diagram illustrating the architecture of the networking of 
a WLAN system and a 3 GPP system in roaming case; 

Figure 2 is a schematic diagram illustrating the architecture of the networking of 
a WLAN system and a 3 GPP system in non-roaming case; 

Figure 3 is a schematic diagram illustrating the architecture of the networking of 
a WLAN connecting with a plurality of visited networks; 

Figure 4 is a flow chat illustrating an interacting process for the WLAN UE fast 
selecting an optimal mobile communication network to access according to one 
embodiment of the present invention; 

Figure 5 is a flow diagram of signal illustrating the authentication and 
authorization process according to one embodiment of the present invention; 
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Figure 6 is a flow diagram of signal illustrating an interacting process, for the 
WLAN UE fast selecting an optimal mobile conmiunication network to access 
according to one embodiment of the present invention; 

Figure 7 is a flow diagram of signal illustrating an interacting process for the 
WLAN UE fast selecting an optimal mobile commimication network to access 
according to one embodiment of the present invention. 

Detailed Description of the Embodiments 

According to preferred embodiments of the present invention, a WLAN UE 
judges whether the identity information of the current WLAN AP is stored in during 
the authentication procedure. If yes, the WLAN UE sends the network selection 
information corresponding to the identity of the current WLAN AP to the WLAN AN; 
otherwise, sends the network selection information corresponding to a pre-configured 
mobile communication network with highest priority to the WLAN AN; the WLAN 
AN identifies the mobile communication network that the current WLAN UE desires 
to access according to the network selection information carried in the Authentication 
Request, and cormects the WLAN UE to the selected network to implement 
authentication and subsequent operations, so it guarantees that the WLAN UE selects 
a most appropriate mobile communication network to access rapidly. 

Here, the network selection information refers to the information of a mobile 
communication network, which is connected with the WLAN AN and currently to be 
accessed by the WLAN UE. The selecting information can be either set in advance by 
the WLAN UE or selected by the WLAN UE according to the advertised information 
of the mobile communication network. The network selecting information can be 
configured either in a specially set field or in User Identity Field defined in NAI 
format in the Authentication Request. 

Usually, if a WLAN UE changes its location and switches into a new WLAN AN, 
the corresponding SSID or APID will change. In general, one SSID corresponds to at 
least one WLAN Internet Service Provider (WISP), and for each WISP, the connected 
PLMN which has roaming relationship with it is basically definite, so the access 
demands would be satisfied by selecting an optimal mobile conununication network 
to access according to the SSID; yet under some circumstances, PLMNs connecting 
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with the WLAN with the same SSID can be different because of different geographic 
locations, as for adopting SSID or APED or other detect parameters to judge which 
mobile communication network to access should depend on parameter configuration 
by users. Since SSID possibly be the same after roaming to other locations, and SSID 
has not been normalized as a global criterion at present, users can be periodically 
prompted whether to implement network optimal selection by artificial setting, 
adopting the optimal network searching mode. 

The judgment of which mobile communication to access can be implemented 
only based on AP address so as to avoid the fact that the roaming relationship between 
certain providers changes with their locations, for the MAC address of an AP is 
globally unique. For example, in Beijing, all the providers are directly connected with 
WLAN X, then the mobile communication network corresponding to each provider 
doesn't have roaming relationship with WLAN X; while in Shanghai, only one 
provider has direct connection relationship with WLAN X, then the users of other 
providers need roaming so as to access WLAN X. 

Based on the network structure shown in Figure 3, an interacting process of the 
WLAN UE fast selecting an optimal mobile commimication network to access 
according to the present invention is shown in Figure 4, comprising: 

Step 401: when a WLAN UE accesses a 3 GPP- WLAN interworking network 
through the WLAN AN, the WLAN UE or the network initiating an authentication 
procedure, now taking that it is the WLAN UE initiating the authentication procediire 
as an example, the WLAN UE then sending an Authentication Request to the WLAN 
AN at first; 

Step 402-403: On receiving the Authentication Request, the WLAN AN starting 
an authentication procedure with the WLAN UE, i.e. an Expandable Authentication 
Protocol (EAP) procedure. Concretely, the WLAN AN sending a User Identity 
Request message to the WLAN UE requesting for the User Identity of the current 
WLAN UE; On receiving the request, the WLAN UE deciding network selection 
information based on the information of the WLAN covering the WLAN UE and/or 
the WLAN information stored in the WLAN UE, e.g. according to the detected 
matching results of the AP identity of current WLAN and the AP identity stored in 
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itself, and sending a Response UK) message containing the network selection 
information to the WLAN AN, which is shown by Step 502-503 in Figure 5. 

The network selection information can be configured in the UID field defined by 
NAI format. Taking that the network selection information is configured in the UID 
field as an example, the UID field comprises two parts: User Identity and Realm, Here, 
the identity information of WLAN AN can be the MAC address(es) of the WLAN 
AP(s) in a WLAN AN; the matching actually refers to: looking up in the identity 
information of the WLAN AP the WLAN UE stored in itself for the identity 
information of the current WLAN AP. The identity information of the WLAN AP is 
stored each time the WLAN UE successfiiUy accesses a mobile communication 
network, if the identity information of the current WLAN AP is found, it means the 
WLAN UE has successfully accessed that WLAN AP before, thus the network 
selection information once successfiiUy used can be used for another time; otherwise, 
it means the WLAN UE has not successfiiUy accessed that WLAN AP before, thus the 
WLAN UE should try to access the pre-configured mobile communication network 
with highest priority. 

A valid survival time can be set for each of the stored network selection 
information, under the circumstances of finding the identity information of the current 
WLAN AP in the identity information of WLAN AP stored in the WLAN UE. If the 
valid survival time is not expired, the corresponding network selection information 
stored can still be used; otherwise, it tries to access the pre-configured mobile 
communication network with highest priority. The identity information of current 
WLAN AP and the corresponding network selection information can be deleted 
immediately or be deleted at a proper time according to the demands of users. 

The valid survival time should be reset each time the WLAN UE stores the 
network selection information; and if the WLAN UE does not store the network 
selection information, the valid survival time will be consumed constantly. So-called 
consume can adopt a time-decreasing mode or a time-increasing mode of 
consumption. Moreover, if the successfiil access of the current WLAN UE 
experiences a procedure of network re-selection utilizing the information advertised 
by the network, even though the network information of the current successfiil access 
is the same as the network selection information stored in the WLAN UE, and the 
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network selection information is not re-stored, the valid survival time needs to be 
reset. 

The value of the valid survival time can be changed by users. For example, when 
a user needs to stay about 5 days in a roaming country, knowing the status of the AN 
will not change everyday or the location of the user will have no obvious change, he 
can set the valid survival time storing previous network selection information as 1 day; 
and moreover, if the user accesses the network to work on a relatively fixed location 
everyday, he implements network selection only once a day, with an access time delay. 
The valid survival time can also be directly set as 5 days, after selecting a network for 
the first time when the user arrives the roaming coxmty, and he basically needs no 
network selection except when the AN changes, this way the access procedure can be 
optimized greatly. 

In the same way, the valid survival time can be changed as valid usage times, 
within which the stored corresponding network selection information can still be 
adopted. If the valid usage times are consumed, the pre-configured mobile 
communication network with highest priority can be adopted to try to access. The 
identity information of the current WLAN AP and corresponding network selection 
information can be deleted immediately or can be deleted at a proper time according 
to the demand of the user. Moreover, both the usage and update of the valid usage 
time are similar to those of the valid survival time. 

In addition, a threshold of the information nxmiber permitted to be stored should 
be configured for each WLAN UE to control the information quantity stored in the 
WLAN UE; before storing the information, the WLAN UE judges whether the 
infomiation can be stored, if so, stores right along; otherwise, deletes some old or 
selected information at first, and then stores the information. Here, the old information 
can be the information which has not been used for a long time or overdue 
information or information exceeding the usage time but has not been deleted 
immediately or information is about to be overdue or is about to exceed the usage 
time, i.e. the valid survival time or the valid usage times are up to the most; for the 
stored information with equal valid survival time or valid usage times, the WLAN UE 
can select the information stored earlier to be deleted, or delete the selected 
information according the demand of the user. 
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Step 404-405: after receiving a response message carrying network selection 
information, the WLAN AN analyzing the UK) field of the response message; judging 
whether the network selection information carried in the UID field indicates a mobile 
communication network to which the WLAN AN is able to route an authentication 
request, if yes, proceeding to Step 406; otherwise, WLAN AN can not identify the 
mobile commuxiication network carried in the network selection information, and then 
proceeding to Step 407. 

Step 406: determining the mobile communication network the current WLAN 
UE about to access according to the network selection information in NAI of the UID 
field, the WLAN AN sending an Authentication Request of the current WLAN UE to 

the mobile communication network indicated in the network selection information to 
implement authentication. 

Here, if the WLAN AN finds that the visited network information is contained in 
the UID field according to the network selection information carried in the UID field, 
according to the visited network information in the UID field, the WLAN AN sends 
the Authentication Request to the AAA Proxy in the visited network that covers the 
WLAN UE, and the AAA Proxy transfers the Authentication Request to the 3 GPP 
AAA Server in the home network of the WLAN UE to implement authentication; 
otherwise, the WLAN AN sends the Authentication Request to the AAA Server in the 
home network of the WLAN UE to implement authentication, which is shown by Step 
506 in Figure 5. Wherein, after receiving the Authentication Request of the WLAN 
UE, the AAA Proxy in the visited network judges that the visited network information 
contained in the UID field is the information of the present network, then the Realm 
part of the UK) field will be modified to Domain Name of the home network only, 
and the modified request will be sent to the home network of the WLAN UE. 

If the current WLAN network of a WLAN UE is directly connected with the 
home network of the WLAN UE, and the WLAN UE initiates the Authentication 
Request by adopting the roaming identity, i.e. the carried network selection 
information contains visited network information, the current network can directly 
modify the visited network information in User Identity field NAI to the home 
network information; or the current network can send a notification to prompt the 
WLAN UE that the network covering the user is the home network of the user, if the 
WLAN UE initiates the Authentication Request through home network information 
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again, the current network directly completes the audientication procedure, but if the 
WLAN UE still affirms to select the roaming network, the current network 
implements authentication and provides the subsequent services for the WLAN UE 
through the roaming network. 

Step 407-408: the network side sending a notification signal to the current 
WLAN UE, and the current WLAN UE continuing with subsequent operations 
according to the content of the notification signal. Here, the notification signal can 
adopt notification message EAP-Request/Notification of WLAN protocols or a 
specially set notification signal. The network sending notification signal to the WLAN 
UE can be divided into two instances: one is the mobile conMnunication network 
information advertised by the network is directly contained in the notification signal, 
so that the WLAN UE or users can select the mobile communication network directly; 
the other is that the notification signal is just a signal informing the current WLAN 
UE that the current selected mobile communication network information is invalid 
and indicating the WLAN UE to download mobile communication network 
information. 

For the first instance, since the notification signal contains the information of the 
mobile communication network that the present WLAN connects with, after receiving 
the information, the WLAN UE can select a mobile communication network once 
again, and obtain the network information corresponding to the selected mobile 
communication network according to the network information in the notification 
signal, and the WLAN UE inserts the information of the selected mobile 
communication network in the User Identity field NAI of the response message and 
sends it to the WLAN AN forjudging, then returns to Step 403. Here, the network can 
wait for the selection response of the WLAN UE after sending the notification signal, 
and after waiting for a definite time, if the network does not receive any response, the 
network sends a Selection Result Request to the WLAN UE on its own initiative; the 
network can also finish the current processing flow without waiting for the selection 
response of the WLAN UE after sending the notification signal, and a second 
authentication process is initiated by the WLAN UE over again on its own initiative. 

For the second instance, after the WLAN UE receiving the notification signal, 
whether to download the mobile communication network information can be selected 
by the WLAN UE automatically or by the user, the WLAN UE automatically 
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selecting refers to the WLAN UE can automatically process the information sent by 
the network according to the parameters the user set in advance, and select a proper 
mobile communication network automatically; the information can also be shown to 
the user for selecting the mobile commxmication network when it is necessary, for 
example, pops up a menu for the user to select a proper network, and when the 
information is shown to the user, the WLAN UE can show the information having 
roaming relationship with the home network of the user. If downloading the mobile 
communication network information is needed, the WLAN UE returns a response of 
needing download network information to the network; and after receiving the 
response, the network sends the mobile communication network information to the 
WLAN UE; after obtaining the mobile communication network information, the 
WLAN UE re-selects a mobile commxmication network and re-initiates an 
Authentication Request carrying the new network selection information, and retums 
to Step 403; if downloading the mobile communication network information is not 
needed, the WLAN UE does nothing or retums a response denoting that downloading 
is not needed. Here, the network can wait for a selection response of the WLAN UE 
after sending the notification signal, and after waiting for a definite time, if the 
network does not receive any response, the network sends a Selection Result Request 
to the WLAN UE on its own initiative; the network can also finish current processing 
flow without waiting for the selection response of the WLAN UE after sending the 
notification signal, and a second authentication process is initiated by the WLAN UE 
once again on its own initiative. 

Under the above two circumstances, the mobile communication network 
information provided by the network to the WLAN UE for selecting the mobile 
communication network is stored in a special network information storing unit, it 
commonly comprises the following parameters: Network Name, Network Bearer 
Capacity, QoS, Bandwidth, Service Capacity, WLAN Scenario provided, Rate, 
Service Type and so on. When the network advertises the mobile communication 
network information of the current WLAN connection, it can select the information of 
visited networks having roaming relationship with the home network of the current 
WLAN UE to be advertised; if there is no such visited network information, the 
network will not send the information or informs the user that no roaming relationship 
exists. 
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After the present access succeeds, the-current WLAN UE will store the MAC 
address information of the current AP, and regard the current successfully accessed 
mobile communication network as the network selection information corresponding to 
MAC address information of the current AP which will be stored together with the 
MAC address. Of course, if the present access adopts the network selection 
information that the current WLAN UE stored in it, the mobile communication 
network information does not need to be stored anymore. 

For roaming users, in the above scheme, if the AP of the WLAN covering the 
roaming WLAN UE changes, the WLAN UE will select an optimal mobile 
communication network to access rapidly in time, and the identity information of 
current WLAN AP and its corresponding network selection information will be stored 
after each successful access. 

In the above scheme, the judgment of the network selection information in Step 
405 and the transmission of the notification information in Step 407 can be 
implemented by the same network entity, which can be called as Network Information 
Judgment and Notification Transmission Unit, and the Network Information 
Judgment and Notification Transmission Unit can be configured in a WLAN AN, 
such as in an Access Control (AC) device; it also can be configured out of the current 
WLAN AN and in a certain mobile communication network connected with the 
current WLAN AN to serve more than one WLAN AN, such as in a AAA Server; a 
default AAA Proxy also can be configured in advance as the Network Information 
Judgment and Notification Transmission Unit. 

In the above scheme, if the authentication flow is initiated by the WLAN UE, 
and the WLAN UE can not determine the mobile communication network to be 
selected when it implements authentication, the WLAN UE can send a request for 
downloading information of the mobile communication network connected with the 
current WLAN AN to the network before sending the Authentication Request, dxiring 
the process of sending the Authentication Request or during the authentication 
procedure, i.e. the WLAN UE can initiate the authentication procedure after obtaining 
the mobile communication information and selecting a network; or the downloading 
information procedure and the authentication procedure are implemented at the same 
time. Here, the WLAN UE can adopt EAP signaling or Portal interactive mode to 
send the downloading network information request to the network. The WLAN UE 
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can also send a request for downloading information of the mobile communication 
network connected with the current WLAN AN to the network after receiving the 
Request User Identity Message sent from the WLAN AN; the request can be sent as 
an independent signal, and the request identity can also be set in the Response User 
Identity Message, for example, the Response User Identity is empty and downloading 
request field set in advance is configured, or directly appoint that the User Identity in 
the response is OxFFFF denoting that downloading of the network information is 
needed. 

Figure 6 is a flow chat illustrating an interacting process for the WLAN UE fast 
selecting an optimal mobile communication network to access according to an 
embodiment of the present invention, the precondition of implementing the present 
embodiment is: in a 3GPP-WLAN interworking network, the current WLAN UE has 
successfiilly accessed mobile communication network A, B, C through certain APs, 
and the WLAN UE has stored the MAC address information of APs and network 
information of mobile communication network A, B, C of each successful access; in 
this embodiment, the MAC address of APs it stores is matching with the MAC 
address of current AP, and judgment is made whether the AP changes and whether the 
corresponding network selection information can be used. As shown in Figure 6, take 
that mobile communication network A matches the MAC address of current AP as an 
example, the interacting process of the WLAN UE fast selecting a mobile 
communication network to access comprises the following steps: 

Step 601-602: after establishing a mobile connection between a WLAN UE and a 
WLAN AP, the WLAN UE sending an Authentication Request to the WLAN AN; 
after receiving the request, the WLAN AN sending an EAP-Request [Identity] to the 
WLANUE. 

Step 603-604: after receiving the EAP-Request [Identity], the user detecting 
MAC address of the current WLAN AP covering itself, and comparing it with the 
MAC addresses of APs stored in the WLAN UE; since the WLAN UE has stored the 
MAC address of current AP, when the MAC address of current detected AP matches 
with the AP MAC address stored, the WLAN UE determining that the network 
information of mobile communication network A corresponding to matching AP 
MAC address is the network selection information to be carried. 
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Then, the WLAN UE sending an EAP-Response [Identity] carrying User Identity 
field of NAI format to the WLAN AN and the network information of mobile 
communication network A is carried in the User Identity field. 

Step 605-606: the WLAN AN determining mobile communication network A to 
be accessed by the WLAN UE according to the User Identity field in the received 
message, and directly sending the Authentication Request information to the AAA 
Proxy and AS in mobile communication network A to implement authentication 
process. 

After successfully accessing this time, since the current WLAN UE adopts 
certain network selection infomiation it stores, it does not need to add AP MAC 
address and the corresponding network selection information of WLAN the WLAN 
UE currently stores. Moreover, if a valid survival time or a valid usage time has been 
set for the stored network selection infomiation, the valid survival time or the valid 
usage time will be consumed continuously. 

Figure 7 is a flow chart illustrating an interacting process for the WLAN UE fast 
selecting an optimal mobile commxmication network to access according to another 
embodiment of the present invention. The precondition of implementing the present 
embodiment is: in a 3GPP-WLAN interworking network, the current WLAN UE has 
successfully accessed mobile communication network A, B, C through certain APs, 
and the WLAN UE has stored the MAC address information of APs and the network 
information of mobile communication network A, B, C of each successful access; a 
default optimal network selection infomiation has been configured; the WLAN UE 
has roamed out of the last WLAN AP and entered in a new WLAN AP; in the present 
embodiment, judgment is made whether the WLAN AP changes and whether the 
corresponding network selection information can be used according to MAC address 
of AP. As shown in Figure 7, the interacting process of the WLAN UE selecting a 
mobile communication network to access comprises the following steps: 

Step 701-702: after establishing a mobile connection between a WLAN UE and a 
WLAN AP, the WLAN UE sending an Authentication Request to the WLAN AN; 
after receiving the request, the WLAN AN sending an EAP-Request [Identity] to the 
WLAN UE. 
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Step 703-704: after receiviiig the EAP-Request [Identity], the user detecting the 
MAC address of the current WLAN AP covering itself, and comparing it with the 
MAC addresses of APs stored in it; since the WLAN AP of the WLAN UE changes, 
the AP MAC address currently detected is not matching with the AP MAC addresses 
the WLAN UE stores, so the WLAN UE regards the default optimal network 
selection information as the network selection information to be carried. 

Then, the WLAN UE sending an EAP-Response [Identity] carrying User Identity 
field of NAI format to the WLAN AN and the default optimal network selection 
information is carried in the User Identity field. 

Step 705-706: the WLAN AN determining the transmission route of the 
Authentication Request of the WLAN UE according to the User Identity field in the 
received message, but the WLAN AN finding out the User Identity field can not be 
identified, i.e. the User Identity field does not belong to one of the mobile 
conmiunication networks connected with the WLAN, then the Authentication Request 
will be routed to a default AAA Proxy. 

Step 707: after receiving the Authentication Request, the default AAA Proxy 
finding out the network selection information does not accord with any mobile 
coixununication network connected with the WLAN, and sending an EAP- 
Request/Notification to the WLAN AN; then the WLAN AN sending the notification 
signal to the WLAN UE. According to EAP protocols, after receiving the signal, the 
WLAN AN and the user will response immediately to indicate that they have received 
the signal. The notification signal carries the information of mobile communication 
networks connected with the WLAN, one or more than one notification signal can be 
sent, and finishing interaction is determined according to the indication information in 
the last EAP message. 

Step 708: after receiving the mobile communication network information carried 
in the notification signal, the WLAN UE re-implementing a network selection. Here, 
after sending the notification signal, the AAA Proxy and the WLAN AN will wait for 
a response of the WLAN UE. 

Step 709-710: the AAA Proxy sending an EAP-Request [Identity] signal to the 
current WLAN UE again to request for User Identity. After receiving the request, the 
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WLAN UE retiiming the User Identity carrying new network selection information 
through the EAP-Response [Identity] message. 

Step 711-712: the WLAN determining the mobile communication network to be 
accessed by the WLAN UE according to the new network selection information sent 
by the current WLAN UE, here the mobile communication network refers to a 
VPLMN network, and sending the Authentication Request to the AAA Proxy and AS 
in the identified VPLMN network to implement authentication process. 

After successfully accessing this time, the WLAN UE judges whether the 
information of the mobile communication network currently successfully accesses is 
the same as the network selection information corresponding to the AP MAC address 
of the current WLAN. If they are not the same, the WLAN UE will store the AP MAC 
address of cmxent WLAN and the information of the mobile communication network 
currently successfully accesses; otherwise, the WLAN UE will not store the AP MAC 
address. Moreover, if a valid survival time or valid usage times have been set for the 
stored network selection information, for the circumstances of storing the AP MAC 
address of current WLAN and the information of the mobile communication network 
currently successfully accesses, the valid survival time or the valid usage time needs 
to be reset; for the circumstances of not storing the AP MAC address of current 
WLAN and the information of the mobile communication network currently 
successfully accesses and successfully accessing not through the stored network 
selection information, the valid survival time or the valid usage times also need to be 
reset, because the network selection information used this time is re-selected and 
experiences a procedure of obtaining information from network and re-selecting 
network. 

What are described above are just some relatively preferable embodiments of the 
present invention, and they are not intent to limit the protection range of the invention. 
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